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TOUCH SCREEN KEYBOARD DESIGN FOR
MOBILE DEVICES

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention 1s generally related to the field of
keyboard designs. More particularly, the present invention 1s
related to a new touch screen keyboard design for mobile
devices.

Description

Many mobile devices, such as, but not limited to, smart
phones, mobile mternet devices (MIDs), Personal Digital
Assistants (PDAs), etc. have small displays without having
external keyboards. Such devices display a full touch screen
keyboard having small buttons for each letter or a combi-
nation of several letters on one small button that requires an
individual to touch the button several times until the appro-
priate letter appears. This requires one to move their fingers
carefully to touch the correct button to mput a letter.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated
herein and form part of the specification, illustrate embodi-
ments of the present mmvention and, together with the
description, further serve to explain the principles of the
invention and to enable a person skilled in the pertinent
art(s) to make and use the mvention. In the drawings, like
reference numbers generally indicate identical, functionally
similar, and/or structurally similar elements. The drawing 1n
which an element first appears 1s indicated by the leftmost
digit(s) 1n the corresponding reference number.

FIG. 1 1illustrates a conventional mobile device.

FIG. 2 illustrates a definition of the X.Y,Z axis of a mobile
device according to an embodiment of the present invention.

FIGS. 3A and 3B illustrate exemplary right and left virtual
keyboard layouts according to embodiments of the present
invention.

FI1G. 4 15 a flow diagram describing an exemplary method
for changing a display of a touch screen virtual keyboard
layout on a mobile device according to an embodiment of
the present ivention.

FIG. 5 1llustrates a definition of the X,Y,Z axis of a mobile
device according to an embodiment of the present invention.

FIGS. 6A, 6B, and 6C are exemplary illustrations of a
mobile device 1n a non-rotational position and two rotational
positions, respectively.

FIGS. 7A and 7B are exemplary 1llustrations of a mobile
device being rotated about the Y-axis according to embodi-
ments of the present invention.

FIG. 8 1s a flow diagram describing an exemplary method
for changing a display of a touch screen virtual keyboard
layout on a mobile device according to an embodiment of
the present imvention.

FIG. 9 1s a block diagram illustrating a mobile device
directed to an exemplary computer system in which certain
aspects of embodiments of the present invention may be
implemented.

DETAILED DESCRIPTION

While the present invention 1s described herein with
reference to illustrative embodiments for particular applica-

tions, 1t should be understood that the invention 1s not
limited thereto. Those skilled in the relevant art(s) with
access to the teachings provided herein will recognize
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2

additional modifications, applications, and embodiments
within the scope thereof and additional fields 1n which
embodiments of the present mvention would be of signifi-
cant utility.

Reference 1n the specification to “one embodiment™, “an
embodiment” or “another embodiment” of the present
invention means that a particular feature, structure or char-
acteristic described in connection with the embodiment is
included 1n at least one embodiment of the present invention.
Thus, the appearances of the phrase “in one embodiment™
appearing 1n various places throughout the specification are
not necessarily all referring to the same embodiment.

Embodiments of the present invention are directed to
methods, apparatuses, and articles of manufacture associ-
ated with a virtual touch screen keyboard for a mobile device
that changes the keyboard layout based on the movement of
the mobile device. In embodiments of the present invention,
virtual touch screen keyboard layouts provide larger key
displays by only displaying a portion of a full keyboard at
any given time. In embodiments of the present invention, a
sensor may be used to detect the movement of the mobile
device. The sensor provides a measurement indicative of the
movement of the mobile device to the virtual touch screen
keyboard. The virtual touch screen keyboard uses this mea-
surement to determine whether a positive or a negative
change 1n the position of the mobile device has occurred.
When a pre-defined positive change 1n the position of the
mobile device occurs, a first virtual keyboard layout may be
displayed. When a pre-defined negative change in the posi-
tion of the mobile device occurs, a second virtual keyboard
layout may be displayed. In one embodiment, the first virtual
keyboard layout may be the right portion of the wvirtual
keyboard and the second virtual keyboard layout may be the
lett portion of the virtual keyboard. In an alternative embodi-
ment, the first virtual keyboard layout may be the left portion
of the virtual keyboard and the second virtual keyboard
layout may be the right portion of the virtual keyboard.
Thus, as a user 1s typing mput characters mto the mobile
device, the virtual touch screen keyboard may receive a
measurement from the sensor that 1s indicative of a change
in the position of the mobile device, and if that change 1n
position requires a different virtual keyboard layout, the
virtual keyboard will change the virtual keyboard layout
accordingly.

In one embodiment, a mobile device may have an accel-
crometer sensor (also referred to as a gravity sensor), and the
accelerometer sensor may be used to detect the movement
(1.e., acceleration) of the mobile device. In another embodi-
ment, a mobile device may have a tilt sensor or a rotation
sensor, and the tilt sensor or the rotation sensor may be used
to detect the movement (1.e., tilt or rotation angle) of the
mobile device. Although the present invention 1s described
using an accelerometer, gravity sensor, tilt sensor, or rotation
sensor, the invention 1s not limited to these devices. One
skilled 1n the relevant art(s) would know that other types of
devices that are capable of detecting the movement, 1.e.,
acceleration/tilt angle/rotation angle/etc., of the mobile
device may be used as well.

Embodiments of the present mvention are described as
providing two virtual keyboard layouts for one virtual touch
screen keyboard. The present invention 1s not limited to two
virtual keyboard layouts for one virtual touch screen key-
board. One skilled 1n the relevant art(s) would know that
more than two virtual keyboard layouts may be implemented
by defining additional pre-defined positions of the mobile
device for each layout. Also, embodiments of the present
invention are described showing exemplary virtual keyboard
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layouts. The present invention 1s also not limited to the
keyboard layouts presented. One skilled 1n the relevant art(s)
would know that other keyboard layouts may be used
without departing from the scope of the present invention.
For example, 1n one keyboard layout, each key may repre-
sent two letters, but only one of the letters 1s displayed based
on the movement of the mobile device.

In various embodiments, apparatuses may be endowed
with hardware and/or software configured to practice one or
more aspects ol the above described embodiments of the
methods of the present mvention. In various embodiments,
an article of manufacture with a tangible, non-transitory
computer-readable storage medium may be provided with
programming instructions configured to cause a processor of
the apparatus, 1n response to the execution of the program-
ming instructions by the processor, to practice one or more
aspects of the above described embodiments of the methods
of the present invention.

FIG. 1 illustrates a conventional mobile device 100.
Mobile device 100 may be a smart phone, a MID (mobile
Internet device), or any other small form factor device.
Mobile device 100 1s shown having a small screen 102 and
displaying a conventional full touch screen keyboard 104
comprised of small buttons 106 as an iput device. To 1mput
a letter, a user must move his or her finger very carefully to
exactly touch the small button indicating the letter, making
the input experience inconvenient and frustrating for the
user.

Embodiments of the present invention take advantage of
accelerometers and other sensors, such as, for example, a tilt
sensor, a rotation sensor, or any other sensor providing a
measurement indicative of a position, currently found in
mobile devices to provide a virtual touch screen keyboard
that displays a first portion of the wvirtual touch screen
keyboard when the accelerometer/tilt sensor detects a pre-
defined first acceleration/tilt angle position of the mobile
device and displays a second portion of the virtual touch
screen keyboard when the accelerometer/tilt sensor detects a
predefined second acceleration/tilt angle position of the
mobile device. In other words, the virtual keyboard of a
touch screen mobile device may change its keyboard layout
by detecting a change 1n the position of the mobile device.
By splitting the keyboard into at least two keyboard layouts,
the area of each key 1n the virtual keyboard layout may be
enlarged or at least doubled.

FIG. 2 1llustrates a definition of the X,Y,7Z axis of a mobile
device 200 according to an embodiment of the present
invention. Mobile device 200 includes an accelerometer (not
explicitly shown). As shown 1n FIG. 2, an X,Y,Z coordinate
system 1s placed on top of the mobile device 200. The origin
of the X,Y,Z coordinate system 1s where an X-axis 202, a
Y-axis 204, and a Z-axis 206 all meet. The X-axis 202 1is
shown along the width of the mobile device 200. The Y-axis
204 1s shown along the length of the mobile device 200. The
Z-axis 206 1s shown along the depth of the mobile device
200. The X,Y,Z axes, as shown i FIG. 2, represent the
relative location of the mobile device 200. In an embodiment
of the present invention 1n which mobile device 200 includes
an accelerometer (not explicitly shown), the mobile device
200 will return an acceleration of the device 1n a direction 1n
which the device has moved 1n the X,Y,Z axes, represented
using triples (X,Y,7Z). For example, an acceleration of (2,0,0)
indicates an acceleration of 2 1n the X-axis direction and no
or zero (0) acceleration 1n the direction of the Y and 7 axes.

In one embodiment of the present mvention, a mobile
device having an accelerometer may change the virtual
touch screen keyboard display when an absolute value of the
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4

acceleration of the mobile device 200 1n the X-axis direction
exceeds a pre-defined value (X-Acc). This pre-defined value
(X-Acc) may be set as part of an 1nitial set-up process for the
mobile device 200. In one embodiment, the pre-defined
value (X-Acc) may be set by the manufacturer of the mobile
device as the actual X-Acc value or as a default value. In

another embodiment, the user of the mobile device may set
the pre-defined value (X-Acc). In such an instance, the user
may have the ability to set the X-Acc value during an nitial
set-up ol the mobile device 200 as well as the ability to
change the setting of the X-Acc value at any time thereatter.

In one embodiment of the present imnvention, the virtual
keyboard layout may be designed in two parts, with both
parts comprising the full virtual keyboard. In one embodi-
ment, the portion of the virtual keyboard to be initially
displayed may be the virtual keyboard layout that was
previously displayed. In another embodiment, the portion of
the virtual keyboard to be initially displayed may be the right
side of the virtual keyboard. In yet another embodiment, the
left side of the virtual keyboard may be imtially displayed.

Exemplary right and left virtual keyboard layouts 300 and
305 according to embodiments of the present mnvention are
shown 1n FIGS. 3A and 3B. FIG. 3A shows one exemplary
virtual keyboard 300 comprising two virtual keyboard lay-
outs according to an embodiment of the present invention.
Exemplary wvirtual keyboard 300 includes a left virtual
keyboard layout 302 and a right virtual keyboard layout 304.
The left virtual keyboard layout 302 1s substantially similar
to the left side of a conventional keyboard and the right
virtual keyboard layout 304 1s substantially similar to right

side of a conventional keyboard. In other words, the virtual
keyboard 300 of FIG. 3A i1s similar to a conventional
keyboard that has been divided down the middle. The Shaft,
Back, Space, and Enter keys are common to both the left
(302) and the right (304) virtual keyboard layouts.

FIG. 3B shows another exemplary virtual keyboard 305
according to an embodiment of the present invention. Exem-
plary virtual keyboard 305 includes a left virtual keyboard
layout 306 and a right virtual keyboard layout 308. The left
(306) and right (308) virtual keyboard layouts shown 1n FIG.
3B provide a different keyboard layout from a conventional
keyboard. Here, all odd number keys are displayed on a left
virtual keyboard layout 306 and all even number keys are
displayed on a right virtual keyboard layout 308. Each
column of keys shown 1s substantially similar to those of a
conventional keyboard having the number key at the top of
the column. Again, the Shift, Back, Space, and Enter keys
are common to both the left (306) and the right (308) virtual
keyboards.

Note that the virtual keyboard layouts 302, 304, and 306,
308 are shown as examples. Embodiments of the present
invention are not limited to these examples. One skilled 1n
the relevant art(s) would know that other virtual keyboard
layouts may be used without departing from the scope of the
present invention. As previously indicated, another virtual
keyboard layout may be to have each key represent two
characters, with one character being displayed for each key
when the left virtual keyboard layout 1s to be displayed and
the other character being displayed for each key when the
right virtual keyboard layout 1s to be displayed. In other
embodiments, multiple virtual keyboard layouts may be
used, wherein a user of the mobile device 200 may select the
virtual keyboard layout that best suits the user. In other
embodiments of the present invention, more than two virtual
keyboard layouts may be used to represent a full keyboard.
In this 1nstance, more than one pre-defined value (such as,
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for example, X1-Acc, X2-Acc, etc.) may be used, depending
on the number of virtual keyboard layouts that comprise one
complete virtual keyboard.

As previously indicated, embodiments of the present
invention provide a virtual touch screen keyboard layout that
provides larger key displays by displaying a portion of a
virtual keyboard at any given time. In one embodiment, the
portion of the virtual keyboard that 1s displayed may be
based on the acceleration of the mobile device. When an
application that requires mput data from a keyboard is
selected by a user of the mobile device, a first portion of the
virtual keyboard i1s displayed to allow the user to begin
inputting data (1.e., characters). To display a second portion
of the virtual keyboard, the user must tilt or move (accel-
crate) the mobile device by an amount 1n which the absolute
value of that amount exceeds a pre-defined acceleration
value 1n the X axis direction (X-Acc). For example, a first
portion ol a virtual touch screen keyboard i1s being dis-
played. As a user 1s typing characters from the first portion
of the virtual touch screen keyboard, the mobile device may
be tilted or moved, causing the keyboard interface to obtain
current readings of the acceleration of the mobile device.
When the user wants or needs the second portion of the
virtual touch screen keyboard to be displayed in order to
type characters from the second portion of the virtual touch
screen keyboard, the user must tilt/move the mobile device
in a manner that provides a large enough acceleration value
in the +X or —X direction to cause the virtual keyboard to
change the keyboard display from the first portion of the
virtual touch screen keyboard to a second portion of the
virtual touch screen keyboard. Thus, based on an absolute
value of an acceleration measurement in the X-axis direction
that exceeds the pre-defined value of X-Acc, the virtual
keyboard layout will be changed to display the second
portion of the virtual touch screen keyboard.

Using the virtual touch screen keyboard layout shown 1n
FIG. 3A or FIG. 3B, if the user wants to type the word
“d-e-v-1-c-€”, the user may tilt the mobile device far enough
to the left to have the left portion of the virtual keyboard
displayed so the user may type the characters “d-e-”. The
user may then tilt the mobile device far enough to the right
to have the right portion of the virtual keyboard displayed to
type the characters “v-1”. Then the user may tilt the mobile
device far enough back to the left to have the left portion of
the virtual keyboard displayed to type the characters “c-€” to
complete the word “device”.

FIG. 4 1s a flow diagram 400 describing an exemplary
method for changing a display of a touch screen virtual
keyboard layout on a mobile device according to an embodi-
ment of the present invention. The mvention 1s not limited
to the embodiment described herein with respect to flow
diagram 400. Rather, 1t will be apparent to persons skilled 1n
the relevant art(s) after reading the teachings provided
herein that other functional flow diagrams are within the
scope of the invention. The process begins with block 402,
where the process immediately proceeds to block 404.

In block 404, upon the selection of an application requir-
ing a keyboard by the user, a left or right portion of a virtual
keyboard layout 1s displayed. In one embodiment, the virtual
keyboard layout displayed 1s the same portion of a virtual
keyboard that was previously or lastly displayed by the
mobile device. In another embodiment, the virtual keyboard
layout displayed 1s the left portion of a virtual keyboard. In
yet another embodiment of the present invention, the right
portion of a virtual keyboard 1s displayed. The process then
proceeds to block 406.
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In block 406, the process remains at block 406 until a
movement with the mobile device occurs. Upon a movement
of the mobile device, the process proceeds to block 408. The
movement may include the user tilting the mobile device as
well as moving the device mobile device.

In block 408, movement of the device triggers the virtual
keyboard of the mobile device to obtain a current accelera-
tion measurement from the accelerometer of the mobile
device. The process then proceeds to decision block 410.

In decision block 410, 1t 1s determined whether the
absolute value of the current X acceleration measurement of
the (X,Y,7Z) acceleration measurement 1s larger than the
pre-defined value of X-Acc. If the absolute value of the X
acceleration measurement 1s larger than the pre-defined
value of X-Acc, then the process proceeds to decision block
412.

In decision block 412, 1t 1s determined whether the X
acceleration measurement 1s positive. If the X acceleration
measurement 1s positive, the right portion of the virtual
keyboard 1s displayed. The user 1s now allowed to input
characters displayed on the right portion of the wirtual
keyboard. The process then proceeds back to block 406
where 1t remains until another movement of the mobile
device 1s made.

Returning to decision block 412, 1f the X acceleration
measurement 1s not positive (1.e., negative), then the left
portion of the virtual keyboard 1s displayed. The user 1s now
allowed to 1nput characters displayed on the left portion of
the virtual keyboard. The process then proceeds back to
block 406, where the process remains until another move-
ment of the mobile device 1s made.

Returning to decision block 410, 11 i1t 1s determined that
the absolute value of the X acceleration measurement 1s not
larger than the pre-defined value of X-Acc, then the move-
ment 1s not large enough, and the virtual keyboard layout 1s
not changed. The process then proceeds back to block 406,
where the process remains until another movement of the
mobile device 1s made.

As previously indicated, other embodiments of a mobile
device may include a tilt sensor or a rotation sensor. The tilt
sensor or the rotation sensor may also be used to implement
embodiments of the present invention. In one embodiment,
a tilt sensor or a rotation sensor in a mobile device may
detect the tilt or rotation angle (1n degrees) by which a user
ol the mobile device has tilted or rotated the mobile device.
In embodiments implementing the tilt sensor or the rotation
sensor, the absolute value of a t1lt angle or rotation angle that
exceeds a pre-determined tilt or rotation angle value may
cause the wirtual touch screen keyboard layout to be
changed.

FIG. 5 1llustrates a definition of the X.,Y,Z axis of a mobile
device 300 according to an embodiment of the present
invention. FIG. § 1s similar to FIG. 2 except the mobile
device of FIG. 5 includes a tilt or rotation sensor (not
explicitly shown). As shown in FIG. 5, an X.,Y,Z coordinate
system 1s placed on top of the mobile device 500. The origin
of the X,Y,Z coordinate system 1s where an X-axis 502, a
Y-axis 504, and a Z-axis 506 all meet. The X-axis 502 1s
shown along the width of the mobile device 500. The Y-axis
504 1s shown along the length of the mobile device 500. The
Z-axis 306 1s shown along the depth of the mobile device

500. The X,Y,Z axes, as shown in FIG. 5, represent the
relative location of the mobile device 500. In an embodiment
of the present invention 1 which the mobile device 500
includes one of a tilt sensor (not explicitly shown) or a
rotation sensor (not explicitly shown), the mobile device 500
1s capable of providing a tilt angle or rotation angle, respec-
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tively, 1n the direction 1n which the mobile device has been
tilted or rotated, respectively, represented by a triple (XRo-
tation, YRotation, ZRotation). XRotation, YRotation, ZRo-
tation represents the angles measured, starting from the
X-ax1s, y-axis, z-axis, respectively. The values of XRotation,
YRotation, ZRotation range from -180 to 180 degrees.

FIGS. 6A, 6B, and 6C are exemplary illustrations of
mobile device 500 in a non-rotational position and two
rotational positions, respectively. FIG. 6A illustrates a
mobile device 500 in which the rotation angle, represented
by a triple (0,0,0), 1s zero. In other words, the XRotation,
YRotation, and ZRotation values are all zero, indicating that
the mobile device 500 has not been rotated or tilted 1n any
direction. FIG. 6B 1llustrates a mobile device 500 1n which
the rotation angle, represented by a triple (90,0,0) has been
rotated or tilted 90 degrees 1n the X-axis only. As shown 1n
FIG. 6B, rotating the XRotation value does not provide a
convenient method for inputting characters and changing the
keyboard layout. FIG. 6C illustrates a mobile device 500 in
which the rotation angle, represented by a triple (90,0,90),
has been rotated or tilted 90 degrees in both the X-axis and
the Z-axis. As shown 1 FIG. 6C, rotating the ZRotation
(along with the XRotation) also does not provide a conve-
nient method for inputting characters and changing the
keyboard layout. Thus, as can be seen from each of FIGS.
6A, 6B, and 6C, the rotation of mobile device 500 about the
X-axis or the Z-axis does not provide a convenient method
of inputting characters from a virtual keyboard while having
the ability to change the virtual keyboard display based on
the rotation angle.

FIGS. 7A and 7B are exemplary illustrations of mobile
device 500 being rotated about the Y-axis according to
embodiments of the present mvention. As shown i FIGS.
7A and 7B, rotating the mobile device about the Y-axis
provides a convenient method of mputting characters from
a virtual keyboard while rotating the mobile device 500 to
cllect a change 1n the virtual keyboard display. In FIG. 7A,
the rotation angle of mobile device 500, shown as triple
(0,-30,0), 1s =30 degrees for the Y-axis only and 1n FIG. 7B,
the rotation angle of mobile device 500, shown as triple
(0,30,0), 1s 30 degrees for the Y-axis only. In other words, the
X-axis and the Z-axis are zero. By using the rotation of the
Y-axis (and 1gnoring the X-axis and the Z-axis), one can
casily change the virtual touch screen keyboard layout based
on a change 1n YRotation (the rotation of the Y-axis). A
rotation of the mobile device 500 about the Y-axis that
results 1n a negative YRotation value may display the left
portion of the virtual touch screen keyboard and a rotation
of the mobile device 500 about the Y-axis that results in a
positive Y Rotation value may display the right portion of the
virtual touch screen keyboard.

In one embodiment of the present mvention, a mobile
device having a tilt or rotation sensor may change the virtual
keyboard display when an absolute value of the tilt or
rotation of the mobile device 500 about the Y-axis (YRota-
tion of (XRotation, YRotation, ZRotation)) exceeds a pre-
defined value (YRotation_Pre). This pre-defined wvalue
(YRotation_Pre) may be set as part of an mmtial set-up
process for the mobile device 500. In one embodiment, the
pre-defined value (YRotation_Pre) may be set by the manu-
facturer of the mobile device 500 as the actual YRotation-
_Pre value or as a default value. In another embodiment, the
user of the mobile device 500 may set the pre-defined value
(YRotation_Pre). In such an instance, the user may have the
ability to set the YRotation_Pre value during an 1nitial set-up
of the mobile device 500 as well as the ability to change the
setting of the YRotation_Pre value at any time thereafter.
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FIG. 8 1s a flow diagram 800 describing an exemplary
method for changing a display of a touch screen virtual
keyboard layout on a mobile device according to an embodi-
ment of the present invention. The invention 1s not limited
to the embodiment described herein with respect to flow
diagram 800. Rather, 1t will be apparent to persons skilled 1n
the relevant art(s) after reading the teachings provided
herein that other functional flow diagrams are within the
scope of the invention. The process begins with block 802,
where the process immediately proceeds to block 804.

In block 804, upon the selection of an application requir-
ing a keyboard by the user, a left or right portion of a virtual
keyboard layout 1s displayed. In one embodiment, the virtual
keyboard layout displayed 1s the same portion of a virtual
keyboard that was previously or lastly displayed by the
mobile device. In another embodiment, the virtual keyboard
layout displayed by the mobile device 1s the left portion of
a virtual keyboard. In yet another embodiment of the present
invention, the right portion of a virtual keyboard 1s dis-
played. The process then proceeds to block 806.

In block 806, the process remains at block 806 until a
movement with the mobile device occurs. Upon a movement
of the mobile device, the process proceeds to block 808. The
movement may 1nclude the user tilting or rotating the mobile
device about the Y-axis.

In block 808, movement of the mobile device triggers the
virtual keyboard of the mobile device to obtain a current tilt
or rotation angle measurement from the tilt or rotation
sensor of the mobile device. The process then proceeds to
decision block 810.

In decision block 810, 1t 1s determined whether the
absolute value of the current YRotation measurement in the
tilt/rotation measurement value (XRotation, YRotation,
ZRotation) from the tilt/rotation sensor 1s larger than the
pre-defined value YRotation_Pre. If the absolute value of the
YRotation from the (XRotation, YRotation, ZRotation) tilt/
rotation measurement 1s larger than the pre-defined value of
YRotation_Pre, then the process proceeds to decision block
812.

In decision block 812, 1t 1s determined whether the
YRotation measurement value 1s positive. If the YRotation
measurement value 1s positive, the right portion of the
virtual keyboard (a rnight portion keyboard layout) 1s dis-
played. The user 1s now allowed to mput characters dis-
played on the rnight portion of the wvirtual keyboard. The
process then proceeds back to block 806 where the process
remains until another movement of the mobile device 1s
detected.

Returning to decision block 812, if the YRotation mea-
surement value 1s not positive (1.e., negative), then the left
portion of the virtual keyboard (a left portion keyboard
layout) 1s displayed. The user 1s now allowed to input
characters displayed on the left portion of the virtual key-
board. The process then proceeds back to block 806, where
the process remains until another movement of the mobile
device 1s detected.

Returning to decision block 810, 1t 1t 1s determined that
the absolute value of the YRotation measurement 1s not
larger than the pre-defined YRotation_Pre value, then the
movement 1s not large enough, and the virtual keyboard
layout 1s not changed. The process then proceeds back to
block 806 where the process remains until another move-
ment of the mobile device 1s detected.

Embodiments of the present mmvention may be imple-
mented using hardware, software, or a combination thereof
and may be implemented 1n a mobile device, such as mobile
devices 200 or 500, directed toward one or more computer
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systems capable of carrying out the tunctionality described
here. An example implementation of a computer system 900
for a mobile device 1s shown 1 FIG. 9. Various embodi-
ments of mobile devices 200 or 500 are described 1n terms
of this exemplary computer system 900. After reading this
description, it will be apparent to a person skilled 1n the
relevant art how to implement the invention using other
computer systems and/or computer architectures for mobile
devices 200 or 500.

Computer system 900 includes one or more processors or
processor cores 902, and system memory 904. For the
purpose of this application, including the claims, the terms
“Processor” and “processor cores” may be considered syn-
onymous, unless the context clearly requires otherwise.
Additionally, computing system 900 includes mass storage
devices 906 (such as a diskette, hard drive, compact disc
read only memory (CDROM) and so forth), mput/output
devices 908 (such as a display, virtual touch screen key-
board, cursor control, and so forth), sensors 910 (such as an
accelerometer, t1lt sensor, rotation sensor and so forth), and
communication interfaces 912 (such as network interface
cards and so forth). The elements are coupled to each other
via system bus 914, which represents one or more buses. In
the case of multiple buses, they are bridged by one or more
bus bridges (not shown).

Each of these elements performs 1t conventional functions
known 1n the art and/or as described above with respect to
embodiments of the present invention. In particular, system
memory 904 and mass storage 906 may be employed to store
a working copy and a permanent copy of the programming
istructions (922) implementing the various components of
the present invention. The various components may be
implemented by assembler instructions supported by pro-
cessor(s) 902 or high-level languages, such as, for example,
C, that can be compiled into such instructions.

The permanent copy of the programming instructions may
be placed mto permanent storage 906 in the factory, or in the
field, through, for example, a distribution medium (not
shown), such as a compact disc (CD), or through commu-
nication 1interface 912 (from a distribution server (not
shown)).

The virtual keyboard of input/output devices 908 includes
an interface (not shown) that communicates with sensors
910 to obtain the position of mobile device 200, 500 as
described above.

The constitution of elements 902-914 are known 1n the
art, and accordingly will not be further described.

While various embodiments of the present invention have
been described above, 1t should be understood that they have
been presented by way of example only, and not limitation.
It will be understood by those skilled 1n the art that various
changes 1n form and details may be made therein without
departing from the spirit and scope of the invention as
defined 1n the appended claims. Thus, the breadth and scope
ol the present invention should not be limited by any of the
above-described exemplary embodiments, but should be
defined 1n accordance with the following claims and their
equivalents.

What 1s claimed 1s:

1. A method for a virtual touch screen keyboard, com-
prising:

determining, by a mobile device, a first portion of a virtual

touch screen keyboard comprising a first plurality of
letters and a second portion of the virtual touch screen
keyboard comprising a second plurality of letters,
wherein each letter of the second plurality of letters 1s
not 1n the first plurality of letters;
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waiting for a movement of a mobile device;

upon the movement of the mobile device, receiving, from
a sensor of the mobile device, a measurement repre-
senting a current position of the mobile device;

determining whether an absolute value of the received
measurement 1s greater than a pre-defined value;

determining whether a value of the recetved measurement
1S positive;

i1 the value of the recerved measurement 1s not positive,

displaying, 1 response to a determination that the
absolute value of the recerved measurement 1s greater
than the pre-defined value and 1n response to a deter-
mination that the value of the received measurement 1s
not positive, the first portion of the virtual touch screen
keyboard to allow a user to input characters from the
first portion of the virtual touch screen keyboard and
not the second portion of the wvirtual touch screen
keyboard, wherein the area of each letter of the first
plurality of letters 1s larger than the area of a letter for
a conventional touch screen keyboard displaying an
entire keyboard; and

i the value of the received measurement 1s positive,

displaying, 1 response to a determination that the
absolute value of the recerved measurement 1s greater
than the pre-defined value and 1n response to a deter-
mination that the value of the received measurement 1s
positive, the second portion of the virtual touch screen
keyboard to allow a user to input characters from the
second portion of the virtual touch screen keyboard and
not the first portion of the virtual touch screen key-
board, wherein the area of each letter of the second
plurality of letters 1s larger than the area of a letter for
a conventional touch screen keyboard displaying an
entire keyboard,

wherein the first portion of the virtual touch screen

keyboard and the second portion of the virtual touch
screen keyboard are determined prior to receipt of the
measurement.

2. The method of claim 1, wherein 1t the absolute value of
the received measurement 1s not greater than the pre-defined
value, continuing to wait for a movement of the mobile
device.

3. The method of claim 1, wherein prior to waiting for a
movement of a mobile device, displaying a keyboard layout
upon a user selection of an application requiring input from
a keyboard.

4. The method of claim 3, wherein the keyboard layout
displayed 1s the same as a last displayed keyboard layout.

5. The method of claim 3, wherein the keyboard layout
displayed 1s the first portion of the wvirtual touch screen
keyboard.

6. The method of claim 3, wherein the keyboard layout
displayed 1s the second portion of the virtual touch screen
keyboard.

7. The method of claim 1, wherein the sensor comprises
an accelerometer, and the measurement representing the
position of the mobile device comprises an acceleration
measurement.

8. The method of claim 7, wherein the acceleration
measurement comprises X, Y, and 7 acceleration compo-
nents, wherein only the X acceleration component 1s used to
determine whether the pre-defined value 1s exceeded.

9. The method of claim 1, wherein the sensor comprises
a t1lt sensor, and the measurement representing the position
of the mobile device comprises a tilt angle measurement.

10. The method of claim 9, wherein the tilt sensor
measurement comprises XRotation, YRotation, and ZRota-
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tion components, wherein only the YRotation component 1s
used to determine whether the pre-defined value 1s exceeded.

11. The method of claim 1, wherein the first portion of the
virtual touch screen keyboard and the second portion of the
virtual touch screen keyboard each comprise one half of the
virtual touch screen keyboard, and wherein the area of a
displayed key for the first portion or the second portion 1s
double the area of a key for a conventional touch screen
keyboard displaying an entire keyboard.

12. The method of claim 1, wherein the sensor comprises
a rotation sensor, and the measurement representing the
position ol the mobile device comprises a rotation angle
measurement.

13. The method of claim 12, wherein the rotation sensor
measurement comprises XRotation, YRotation, and ZRota-
tion components, wherein only the YRotation component 1s
used to determine whether the pre-defined value 1s exceeded.

14. An article of manufacture comprising:

a tangible, non-transitory processor-readable storage

medium; and

a plurality of programming instructions, configured to

cause a processor, 1 response to execution of the
programming instructions by the processor, to perform
operations including

determining a {first portion of a wvirtual touch screen

keyboard comprising a first plurality of letters and a
second portion of the virtual touch screen keyboard
comprising a second plurality of letters, wherein each
letter of the second plurality of letters 1s not 1n the first
plurality of letters;

waiting for a movement of a mobile device;

upon the movement of the mobile device, receiving, from

a sensor of the mobile device, a measurement repre-
senting a current position of the mobile device;
determining whether an absolute value of the recerved
measurement 1s greater than a pre-defined value;
determining whether a value of the received measurement
1s positive;

if the value of the received measurement 1s not positive,

displaying, in response to a determination that the
absolute value of the received measurement 1s greater
than the pre-defined value and 1n response to a deter-
mination that the value of the received measurement 1s
not positive, the first portion of the virtual touch screen
keyboard to allow a user to input characters from the
first portion of the virtual touch screen keyboard and
not the second portion of the wvirtual touch screen
keyboard, wherein the area of each letter of the first
plurality of letters 1s larger than the area of a letter for
a conventional touch screen keyboard displaying an
entire keyboard; and

if the value of the received measurement 1s positive,

displaying, in response to a determination that the
absolute value of the recetved measurement 1s greater
than the pre-defined value and 1n response to a deter-
mination that the value of the received measurement 1s
positive, the second portion of the virtual touch screen
keyboard to allow a user to input characters from the
second portion of the virtual touch screen keyboard and
not the first portion of the virtual touch screen key-

board, wherein the area of each letter of the second
plurality of letters 1s larger than the area of a letter for
a conventional touch screen keyboard displaying an
entire keyboard,
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wherein the first portion of the wvirtual touch screen
keyboard and the second portion of the virtual touch
screen keyboard are determined prior to receipt of the
measurement.

15. The article of claim 14, wherein it the absolute value
of the recetved measurement 1s not greater than the pre-
defined value, further causing the processor to perform
operations including continuing to wait for a movement of
the mobile device.

16. The article of claim 14, wherein prior to waiting for
a movement of a mobile device, further causing the proces-
sor to perform operations including displaying a keyboard
layout upon a user selection of an application requiring input
from a keyboard.

17. The article of claim 16, wherein the keyboard layout
displayed 1s the same as a last displayed keyboard layout.

18. The article of claim 16, wherein the keyboard layout
displayed 1s the first portion of the wvirtual touch screen
keyboard.

19. The article of claim 16, wherein the keyboard layout
displayed 1s the second portion of the virtual touch screen
keyboard.

20. The article of claim 14, wherein the sensor comprises
an accelerometer, and the measurement representing the
position of the mobile device comprises an acceleration
measurement.

21. The article of claiam 20, wherein the acceleration
measurement comprises X, Y, and Z acceleration compo-
nents, wherein only the X acceleration component 1s used to
determine whether the pre-defined value 1s exceeded.

22. The article of claim 14, wherein the sensor comprises
a 11t sensor, and the measurement representing the position
of the mobile device comprises a tilt angle measurement.

23. The article of claim 22, wherein the tilt sensor
measurement comprises XRotation, YRotation, and ZRota-
tion components, wherein only the YRotation component 1s
used to determine whether the pre-defined value 1s exceeded.

24. The article of claim 14, wherein the sensor comprises
a rotation sensor, and the measurement representing the
position of the mobile device comprises a rotation angle
measurement.

25. The article of claim 24, wherein the rotation sensor
measurement comprises XRotation, YRotation, and ZRota-
tion components, wherein only the YRotation component 1s
used to determine whether the pre-defined value 1s exceeded.

26. The article of claim 14, wherein the first portion of the
virtual touch screen keyboard and the second portion of the
virtual touch screen keyboard each comprise one half of the
virtual touch screen keyboard, and wherein the area of a
displayed key for the first portion or the second portion 1s
double the area of a key for a conventional touch screen
keyboard displaying an entire keyboard.

27. An apparatus comprising:

a mobile device having a sensor, wherein when the mobile
device moves, the sensor to provide a virtual touch
screen keyboard with a measurement representing the
position of the mobile device, wherein the virtual touch
screen keyboard to determine whether an absolute
value of the received measurement 1s greater than a
pre-defined value and to determine whether a value of
the received measurement 1s positive;

i1 the value of the recerved measurement 1s not positive,
the virtual touch screen to display, 1n response to a
determination that the absolute value of the received
measurement 1s greater than the pre-defined value and
in response to a determination that the value of the
received measurement 1s not positive, a first portion of
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the virtual touch screen keyboard to allow a user to
input characters from the first portion of the virtual
touch screen keyboard and not a second portion of the
virtual touch screen keyboard, wherein the area of each
letter of the first plurality of letters 1s larger than the
area of a letter for a conventional touch screen key-
board displaying an entire keyboard; and

if the value of the received measurement 1s positive, the

virtual touch screen to display, in response to a deter-
mination that the absolute value of the received mea-
surement 1s greater than the pre-defined value and in
response to a determination that the value of the
received measurement 1s positive, the second portion of
the virtual touch screen keyboard to allow a user to
input characters from the second portion of the virtual
touch screen keyboard and not the first portion of the
virtual touch screen keyboard, wherein the area of each
letter of the second plurality of letters 1s larger than the
area of a letter for a conventional touch screen key-
board displaying an entire keyboard,

wherein the first portion of the wvirtual touch screen

keyboard comprises a first plurality of letters and the
second portion of the virtual touch screen keyboard
comprises a second plurality of letters, wherein each
letter of the second plurality of letters 1s not 1n the first
plurality of letters, and wherein the mobile device 1s to
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determine the first portion of the virtual touch screen
keyboard and the second portion of the virtual touch
screen keyboard prior to receipt of the measurement.

28. The apparatus of claim 27, wherein the sensor com-
prises an accelerometer and the measurement representing
the position of the mobile device comprises an acceleration
measurement, wherein the acceleration measurement com-
prises X, Y, and Z acceleration components, and wherein
only the X acceleration component 1s used to determine
whether the pre-defined value 1s exceeded.

29. The apparatus of claim 27, wherein the sensor com-
prises a tilt sensor or a rotation sensor and the measurement
representing the position of the mobile device comprises a
tilt angle or rotation angle measurement, wherein the tilt
angle or rotation angle measurement comprises XRotation,
YRotation, and ZRotation components, and wherein only
the YRotation component 1s used to determine whether the
pre-defined value 1s exceeded.

30. The apparatus of claim 27, wherein the first portion of
the virtual touch screen keyboard and the second portion of
the virtual touch screen keyboard each comprise one half of
the virtual touch screen keyboard, and wherein the area of a
C
C

1splayed key for the first portion or the second portion is
ouble the area of a key for a conventional touch screen
keyboard displaying an entire keyboard.
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